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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates generally to motor
vehicles, and in particular the present invention relates
to an intake manifold for motor vehicles.

2. Description of Related Art

[0002] Modern internal combustion engines manage
and recirculate crank case gases in an effort to control
environmental pollution. Older internal combustion en-
gines designed before adverse effects to the environ-
ment were seriously considered, used a tube to simply
dump crank case gases into the atmosphere. This result-
ed in excessive environmental pollution, and systems de-
signed to manage and control crank case gases were
introduced. Current internal combustion engine designs
use a PCV (Positive Crank Case Ventilation) system to
control and manage the release of crank case gases.
The PCV system uses a line disposed between the crank
case and an intake manifold.

[0003] A PCV valve controls the release of crank case
gases and vapors from the crank case into the intake
manifold. This is done to preserve the air-fuel ratio and
other conditions of the combustion gases in the intake
manifold.

[0004] While known PCV systems have been effective
in reducing environmental pollution, current PCV sys-
tems still suffer from a number of drawbacks. One major
problem is moisture. Crank case gases and vapors can
include moisture. Moisture is generally not a problem
when diffused throughout the crank case gases and the
intake manifold. However, when condensation occurs or
when moisture levels increase, this can adversely affect
engine performance. One particular problem is when
condensation occurs and the moisture accumulates into
droplets. These droplets can be ingested by a combus-
tion chamber of a cylinder and severely impair combus-
tion. Another problem occurs when the droplets freeze
duetolowtemperature. When afrozen dropletisingested
by a cylinder, very serious problems can occur during
the combustion process. Related PCV systems have not
effectively addressed the problem of moisture and con-
densation.

SUMMARY OF THE INVENTION

[0005] Anintake manifold that helps to control moisture
and condensation is disclosed. The invention can be
used in connection with a motor vehicle. The term "motor
vehicle" as used throughout the specification and claims
refers to any moving vehicle that is capable of carrying
one or more human occupants and is powered by any
form of energy. The term motor vehicle includes, but is
not limited to cars, trucks, vans, minivans, SUV’s, motor-
cycles, scooters, boats, personal watercraft, and aircraft.
[0006] In one aspect, the invention provides an intake
manifold comprising a first chamber in fluid communica-
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tion with a PCV line and disposed generally upstream of
a second chamber, the first chamber having a first mois-
ture content and the second chamber having a second
moisture content, and wherein the first moisture content
is less than the second moisture content.

[0007] In another aspect, the first chamber is separat-
ed from the second chamber by a generally horizontal
wall.

[0008] In another aspect, the horizontal wall is formed
by a gasket.
[0009] In another aspect, the first chamber is formed

by a groove formed in an upper cover associated with
the intake manifold.

[0010] In another aspect, the second chamber is
formed by a groove disposed in the intake manifold.
[0011] In another aspect, a gasket is disposed be-
tween a groove formed in the upper cover and a groove
formed in the intake manifold, the groove in the upper
cover forming the first chamber and the groove in the
intake manifold forming the second chamber, wherein
the gasket divides the first chamber from the second
chamber.

[0012] In another aspect, gas received from the PCV
line passes through a substantial portion of the first cham-
ber before entering the second chamber.

[0013] Inanother aspect, the invention provides an in-
take manifold comprising a first chamber having an up-
stream portion in fluid communication with a PCV line
and receiving PCV gas from the PCV line; a chamber
hole disposed at a downstream portion of the first cham-
ber, the chamber hole placing the first chamber in fluid
communication with an upstream portion of a second
chamber; and where the second chamber has at least
one port hole configured to deliver PCV gas from the
second chamber into a corresponding port.

[0014] In another aspect, the PCV gas in a portion of
the first chamber travels in an opposite direction than the
PCV gas in a corresponding portion of the second cham-
ber.

[0015] In another aspect, a gasket separates the first
chamber from the second chamber.

[0016] Inanotheraspect, the chamber holeis disposed
in the gasket.
[0017] In another aspect, at least one vent hole is dis-

posed in the gasket.

[0018] In another aspect, the invention provides an in-
take manifold comprising a chamber configured to re-
ceive PCV gas; the chamber having a bottom; a port hole
disposed in the bottom of the chamber, the port hole plac-
ing the chamber in fluid communication with a port; a fluid
blocker associated with the bottom of the chamber, the
fluid blocker extending an altitude above the bottom of
the chamber; and where the fluid blocker prevents fluid
below the altitude from entering the port hole.

[0019] In another aspect, the fluid blocker is integrally
formed with the bottom of the chamber.

[0020] In another aspect, the fluid blocker includes a
blocking portion and an insert portion, the insert portion
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shaped to correspond with the port hole.

[0021] In another aspect, the fluid blocker includes a
blocking portion having a slopped side.

[0022] In another aspect, the fluid blocker includes a
blocking portion having a stepped side.

[0023] In another aspect, the fluid blocker includes a
blocking portion having a curved side.

[0024] In another aspect, the fluid blocker includes an
asymmetrical footprint.

[0025] In another aspect, the fluid blocker includes a
generally symmetrical footprint.

[0026] Other systems, methods, features and advan-
tages of the invention will be, or will become, apparent
to one with skill in the art upon examination of the follow-
ing figures and detailed description. It is intended that all
such additional systems, methods, features and advan-
tages be included within this description, be within the
scope of the invention, and be protected by the following
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Theinvention can be better understood with ref-
erence to the following drawings and description. The
components in the figures are not necessarily to scale,
emphasis instead being placed upon illustrating the prin-
ciples of the invention. Moreover, in the figures, like ref-
erence numerals designate corresponding parts
throughout the different views.

[0028] Figure 1is an exploded view of a preferred em-
bodiment of an intake manifold and an upper cover;
[0029] Figure2isatop view of a preferred embodiment
of an assembled upper cover and intake manifold;

[0030] Figure 3 is a preferred embodiment of section
3-3 in Figure 2;
[0031] Figure 4 is an enlarged cross-sectional view of

the box shown in Figure 3;

[0032] Figure 5 is a schematic diagram of a preferred
embodiment of a chamber;

[0033] Figure 6 is an enlarged schematic diagram of
a preferred embodiment of a chamber;

[0034] Figure7isatop view of apreferred embodiment
of a gasket;
[0035] Figure 8 is an enlarged cross-sectional view of

a preferred embodiment of a manifold groove;

[0036] Figure 9 is an enlarged cross-sectional view of
a preferred embodiment of an upper portion of a manifold
with a fluid blocker;

[0037] Figure 10 is an enlarged cross-sectional view
of a preferred embodiment of an upper portion of a man-
ifold with a fluid blocker;

[0038] Figure 11 is a cross-sectional view of a pre-
ferred embodiment of an upper portion of a manifold with
a fluid blocker;

[0039] Figure 12 is an enlarged cross-sectional view
of a preferred embodiment of an upper portion of a man-
ifold with a fluid blocker;

[0040] Figure 13 is an enlarged cross-sectional view
of a preferred embodiment of an upper portion of a man-
ifold with a fluid blocker;
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[0041] Figure 14 is a top view of a preferred embodi-
ment of a fluid blocker;

[0042] Figure 15 is a top view of an alternate embod-
iment of a preferred embodiment of a fluid blocker;
[0043] Figure 16 is a top view of an alternate embod-
iment of a preferred embodiment of a fluid blocker;
[0044] Figure 17 is a top view of a preferred embodi-
ment of an alternate fluid blocker;

[0045] Figure 18 is a top view of a preferred embodi-
ment of an alternate fluid blocker; and

[0046] Figure 19 is a top view of a preferred embodi-
ment of an alternate fluid blocker.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0047] Embodiments of the present invention help to
manage and control moisture entrained with PCV gas.
Figure 1 is an exploded view of a preferred embodiment
of a manifold 100 and an upper cover 102. Preferably,
upper cover 102 is configured to engage an upper portion
101 of manifold 100. In the embodiment shown in FIG.
1, manifold 100 includes a forward portion 150 that is
configured to receive PCV line 104. As known in the art,
the opposite end of PCV line 104 is connected to the
interior of a crank case (not shown). PCV line 104 places
the interior of the crank case in fluid communication with
manifold 100 and is capable of delivering crank case gas-
es through PCV line 104 to manifold 100.

[0048] Throughout this description, general direction
and location terms are used. Some examples of these
kinds of terms include forward, rearward, upper and low-
er. These terms are merely used to assist in describing
the relative location of a certain item or portion. These
terms are not intended to absolutely define the location
or position of a certain item or part in any frame of refer-
ence or to the motor vehicle. This is particularly true in
the case of a transverse engine. Forward or rearward
relative to an engine block that is transversely mounted
may actually refer to a lateral direction across the width
of the motor vehicle.

[0049] Manifold 100 preferably includes provisions to
receive PCV gases. In the embodiment shown in Figure
1, manifold 100 includes a manifold groove 110. Manifold
groove 110 comprises afirst manifold groove portion 112,
a second manifold groove portion 114, and a third man-
ifold groove portion 116. Preferably, first manifold groove
112 is in fluid communication with second manifold
groove portion 114, and second manifold groove portion
114 is in fluid communication with third manifold groove
portion 116. In the embodiment shown in Figure 1, first
manifold groove portion 112 includes an upstream end
in fluid communication with PCV line 104 and down-
stream end in fluid communication with second manifold
groove portion 114. Preferably, first manifold groove por-
tion 112 is disposed longitudinally with respect to mani-
fold 100. Also, as shown in the embodiment of Figure 1,
second manifold groove portion 114 is disposed gener-
ally laterally with respect to manifold 100 and third man-
ifold groove portion 116 is disposed in a generally longi-
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tudinally direction. In the embodiment shown in Figure
1, first manifold groove portion 112 is laterally spaced
from third manifold groove portion 116. In some embod-
iments, first manifold groove portion 112 is generally par-
allel with third manifold groove portion 116.

[0050] Preferably, manifold 100 includes an upper cov-
er 102. In some embodiments, a seal or joint packing is
provided between manifold 100 and upper cover 102. In
the embodiment shown in Figure 1, a gasket 106 is dis-
posed between manifold 100 and upper cover 102. Gas-
ket 106 can help to provide a seal between manifold 100
and upper cover 102.

[0051] Preferably, uppercover 102 includes provisions
to receive PCV gas. In the preferred embodiment shown
in Figure 1, upper cover 102 includes an upper cover
groove 120. Preferably, upper cover groove 120 com-
prises a first upper cover groove portion 122, a second
upper cover groove portion 124, and a third upper cover
groove portion 126. Preferably, first upper cover groove
portion 122 includes an upstream end configured to re-
ceive PCV gas from PCV line 104 and a downstream end
in fluid communication with the upstream end of second
upper cover groove portion 124. Preferably, the down-
stream end of the second upper cover groove portion
124 is in fluid communication with the upstream end of
third upper cover groove portion 126.

[0052] Ina preferred embodiment, upper cover groove
120 generally corresponds with manifold groove 110 af-
ter upper cover 102 has been assembled with manifold
100. A top view of the assembled manifold with upper
cover 102 is shown in Figure 2. Section 3-3 provides a
cross-sectional view of the assembled upper cover 102
and manifold 100. Referring to Figures 3 and 4, details
of the assembled system can be observed.

[0053] After assembly, upper cover groove 120 and
manifold groove 110 form a chamber 202. Gasket 106
is disposed between upper cover 102 and manifold 100
and can act to separate chamber 202 into two chambers:
a first chamber 204 and a second chamber 206. In the
embodiment shown in Figure 4, cover groove 120 forms
first chamber 204 and manifold groove 110 forms second
chamber 206. These two chambers help to create a
unique flow path that can assist in managing and con-
trolling moisture, fluid and/or water entrained with PCV
gases.

[0054] Figure 5 is a schematic diagram of a preferred
embodiment of chamber 202. A preferred flow path for
the PCV gas can be observed in Figure 5. PCV gas 502
is delivered from PCV line 104 to first chamber 204. In
the embodiment shown in Figure 5, a first section 222 of
first chamber 204 receives incoming PCV gas 502. First
section 222 of first chamber 204 is preferably formed by
first cover groove portion 122 (see Figure 1). First section
222 of first chamber 204 is disposed in a generally lon-
gitudinally direction where the upstream end of first sec-
tion 222 is disposed forward of the rear downstream end.
The downstream end of first section 222 is in fluid com-
munication with the second section 224 of first chamber
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204. Preferably, second section 224 is formed by second
cover groove portion 124 (see Figure 1). PCV gas 502
generally travels in a lateral direction 144 through second
section 224 of first chamber 204. The downstream end
of second section 224 is in fluid communication with the
third section 226 of first chamber 204. Preferably, the
third section 226 of first chamber 204 is formed by third
cover groove portion 126 (see Figure 1). Third section
226 preferably extends in a generally longitudinally di-
rection and, in the embodiment shown in Figure 5, third
section 226 runs generally parallel with first section 222.
The inlet of third section 226 is disposed in a generally
rearward longitudinal direction 142 and the downstream
end is disposed in a generally forward longitudinal direc-
tion 140.

[0055] Preferably, a chamber hole 132 is disposed
near the downstream portion of third section 226 of first
chamber 204. Preferably, chamber hole 132 places first
chamber 204 in fluid communication with second cham-
ber 206. In the embodiment shown in Figure 5, chamber
hole 132 places the general downstream portion of third
section 226 of first chamber 204 in fluid communication
with the upstream portion of third section 236 of second
chamber 204. Third section 236 has an upstream portion
that is disposed in a generally forward longitudinal direc-
tion 140 and a downstream portion that is disposed in a
generally rearward longitudinal direction 142. PCV gas
502 travels down the length of third section 236 of second
chamber 206 to the second section 234 of second cham-
ber 206.

[0056] Second section 234 of second chamber 206 is
preferably laterally disposed and connects the down-
stream end of third section 236 with the upstream end of
first section 232 of second chamber 206. Preferably, first
manifold groove portion 112 forms first section 232 of
second chamber 206 and second manifold groove por-
tion 114 forms the second section 234 of second chamber
206 and third manifold groove portion 116 forms the third
section 236 of second chamber 206.

[0057] This arrangement provides a flow path where
PCV gas 502 is required to travel down the entire length
of first chamber 204, travel from first chamber 204 to
second chamber 206 through chamber hole 132 and then
travel the entire length of second chamber 206. This long
and tortureous flow path makes it difficult for water drop-
lets, fluid or moisture to remain concentrated and cohe-
sive throughout the entire flow path. Because of the
lengthy flow path, fluid, moisture, and/or water droplets
can evaporate or dissipate while traveling through first
chamber 204 or second chamber 206. Also, fluid, mois-
ture, and/or water droplets may become trapped in first
chamber 204, never reaching second chamber 206.
[0058] The preferred arrangement shown in Figure 5
also helps to prevent ice from being ingested by the in-
ternal combustion engine. Icing can occur when conden-
sation or water droplets freeze after the engine has been
turned off. Because of the long and tortureous path
shown schematically in Figure 5, it is unlikely that water
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droplets will reach second chamber 206. If water droplets
are presentin firstchamber 204, and those water droplets
become frozen, the frozen water droplets in first chamber
204 do not pose athreat of beingingested by the cylinders
of the internal combustion engine because of their loca-
tion. After the engine has been turned on and running for
a period of time, it is possible that the frozen water drop-
lets will thaw and then eventually evaporate.

[0059] Insomeembodiments, additional holes besides
chamber hole 132 can be provided. Figure 6 is an en-
larged schematic diagram of a portion of first chamber
204 and second chamber 206. Figure 6 shows a portion
of first section 222 of first chamber 204 and first section
232 of second chamber 206. One or more vent holes 602
and 604 can be provided through gasket 106. These vent
holes 602 and 604 can be used to provide different flow
conditions and to assist in moving PCV gas 502 from first
chamber 204 to second chamber 206 without significant-
ly impairing the moisture control benefits of the two cham-
ber design. In an exemplary embodiment, one vent hole
is provided for each cylinder port. This arrangement is
shown in Figure 7 where six vent holes 702-712 are pro-
vided for each of the corresponding six ports. Gasket 106
may include additional holes to accommodate bolts that
used to join upper cover 102 with manifold 100.

[0060] Some embodiments include an optional feature
that prevent moisture, fluid or water from entering a port
hole. FIGS. 8 and 9 are enlarged cross-sectional views
of an upper portion 101 of manifold 100. As shown in
Figure 8, manifold groove 110 includes a bottom 806.
The bottom 806 of manifold groove 110 can include a
port hole 804. Port hole 804 is used to deliver PCV gases
from the second chamber 206 to port 802. As well known
in the art, port 802 provides a gas with the appropriate
amount of intake air or fresh air for a corresponding cyl-
inder of an internal combustion engine. PCV gases mix
with the intake air or fresh air in portion 802 and the PCV
gases are eventually burned along with the air fuel mix-
ture in the cylinder.

[0061] Insome cases, fluid, moisture and/or water can
reach the bottom 806 of manifold groove 110. If fluid
reaches the bottom 806 of manifold groove 110, the fluid
can enter port 802. To prevent this, some embodiments
include an optional fluid blocker 904 as shown in Figure
9. In some embodiments, fluid blocker 904 includes a
blocking portion 906. Blocking portion 906 can be raised
a predetermined altitude above bottom 806 of manifold
groove 110. As shown in Figure 9, this can help to provide
a fluid trap so that fluid 902 is prevented from entering
port hole 804.

[0062] Insomeembodiments, fluid blocker 904 is inter-
grally formed with manifold 100, in other embodiments,
fluid blocker 904 is separate from manifold 100. In one
embodiment, shown in Figure 9, fluid blocker 904 in-
cludes an insert portion 908 that is shaped to correspond
with port hole 804 and fit into port 804, and a blocking
portion 906 connected to insert portion 908. A fluid block-
er having this modular design can be retrofitted into ex-
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isting manifolds.

[0063] Of course, fluid blocker 904 is not limited to the
specific embodiment shown in Figure 9. Alternate de-
signs are-also-possible. Figure 10 shows an alternate
embodiment of fluid blocker 904. In this embodiment, flu-
id blocker 1002 has a tapered, conical shape with a flat,
upper surface. Blocking portion 1002 can be intergrally
formed or be made as an insert with an insert portion
1004 as shown in Figure 10. Figure 15 shows a top view
of blocking portion 1002. Figure 11 shows another alter-
native embodiment of fluid blocker 904. In this embodi-
ment, fluid blocker 904 is a cylindrical member where the
insert portion and the blocking portion are similar. A top
view of this embodiment is shown in Figure 14.

[0064] While some embodiments include tapered
sides, it is possible to provide side shapes of different
designs. Figure 12 shows a fluid blocker 904 with a
stepped side 1202 and Figure 13 shows an embodiment
of a fluid blocker 904 with a sloped side 1302 that is non-
linear. Any other suitable shape can be used for the side
of fluid blocker 904. In addition to different shapes for the
sides of fluid blocker 904, the overall shape or footprint
of fluid blocker 904 can be different. In addition to the
embodiments shown in FIGS. 14 and 15, FIGS. 16 and
17 show different embodiments of top view of fluid blocker
904. As shown in FIGS. 16 and 17, the blocking portions
can be circular or oval and can be offset, and as shown
in FIGS. 18 and 19, the blocking portions can include
square or rectangular sides. The various shapes can be
selected to fit into certain manifolds and to provide dif-
ferent flow blocking or fluid trapping characteristics.
[0065] In some embodiments, fluid blockers are pro-
vided on one or more ports, and in a preferred embodi-
ment, all of the ports of a manifold include a fluid blocker.
[0066] In some embodiments, the optional fluid block-
ers can be used in combination with the two chamber
flow path disclosed above. One or more of these features
can be used to help manage and control the introduction
of fluid, moisture and/or water into port 802, and ultimate-
ly prevent the cylinders of the internal combustion engine
from ingesting fluid, moisture, water and/or ice.

[0067] While various embodiments of the invention
have been described, the description is intended to be
exemplary, rather than limiting and it will be apparent to
those of ordinary skill in the art that many more embod-
iments and implementations are possible that are within
the scope of the invention. Accordingly, the invention is
not to be restricted except in light of the attached claims
and their equivalents. Also, various modifications and
changes may be made within the scope of the attached
claims.

An intake manifold is disclosed. The intake manifold in-
cludes a first chamber in fluid communication with a PCV
line and disposed generally upstream of a second cham-
ber. The chambers are designed to provide a long flow
path for the moisture laden PCV gas and to help reduce
the introduction of moisture or fluids into the second
chamber. This helps to prevent the ingestion of moisture
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or fluids by the combustion chambers of engine. An op-
tional fluid blocker can also be used to trap fluids and
help prevent those fluids from entering a cylinder port.

Claims
1. An intake manifold comprising:

a first chamber in fluid communication with a
PCV line and disposed generally upstream of a
second chamber,
the first chamber having a first moisture content
and the second chamber having a second mois-
ture content, and

wherein the first moisture content is less than the
second moisture content.

2. The intake manifold according to claim 1, wherein
the first chamber is separated from the second
chamber by a generally horizontal wall.

3. The intake manifold according to claim 2, wherein
the horizontal wall is formed by a gasket.

4. The intake manifold according to claim 1, wherein
the first chamber is formed by a groove formed in an
upper cover associated with the intake manifold.

5. The intake manifold according to claim 1, wherein
the second chamber is formed by a groove disposed
in the intake manifold.

6. The intake manifold according to claim 1, wherein a
gasket is disposed between a groove formed in the
upper cover and a groove formed in the intake man-
ifold, the groove in the upper cover forming the first
chamber and the groove in the intake manifold form-
ing the second chamber, wherein the gasket divides
the first chamber from the second chamber.

7. The intake manifold according to claim 1, wherein
gas received from the PCV line passes through a
substantial portion of the first chamber before enter-
ing the second chamber.

8. An intake manifold comprising:

a first chamber having an upstream portion in
fluid communication with a PCV line and receiv-
ing PCV gas from the PCV line;

a chamber hole disposed at a downstream por-
tion of the first chamber, the chamber hole plac-
ing the first chamber in fluid communication with
an upstream portion of a second chamber; and

wherein the second chamber has at least one port
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

hole configured to deliver PCV gas from the second
chamber into a corresponding port.

The intake manifold according to claim 8, wherein
the PCV gas in a portion of the first chamber travels
in an opposite direction than the PCV gas in a cor-
responding portion of the second chamber.

The intake manifold according to claim 8, wherein a
gasket separates the first chamber from the second
chamber.

The intake manifold according to claim 10, wherein
the chamber hole is disposed in the gasket.

The intake manifold according to claim 11, wherein
at least one vent hole is disposed in the gasket.

An intake manifold comprising:

a chamber configured to receive PCV gas;

the chamber having a bottom;

a port hole disposed in the bottom of the cham-
ber, the port hole placing the chamber in fluid
communication with a port;

a fluid blocker associated with the bottom of the
chamber, the fluid blocker extending an altitude
above the bottom of the chamber; and

wherein the fluid blocker prevents fluid below the al-
titude from entering the port hole.

The intake manifold according to claim 13, wherein
the fluid blocker is integrally formed with the bottom
of the chamber.

The intake manifold according to claim 13, wherein
the fluid blocker includes a blocking portion and an
insert portion, the insert portion shaped to corre-
spond with the port hole.

The intake manifold according to claim 13, wherein
the fluid blocker includes a blocking portion having
a slopped side.

The intake manifold according to claim 13, wherein
the fluid blocker includes a blocking portion having
a stepped side.

The intake manifold according to claim 13, wherein
the fluid blocker includes a blocking portion having
a curved side.

The intake manifold according to claim 13, wherein
the fluid blocker includes an asymmetrical footprint.

The intake manifold according to claim 13, wherein the
fluid blocker includes a generally symmetrical footprint.
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